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, −∞ < x <∞. (1.1)
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e−yyz−1dy, z > 0.




, −∞ < x <∞,
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X21 + · · ·+ X2n
(1.2)
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, x > 0.
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, −∞ < x <∞, (1.3)
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=⇒ Φ(x) (n→∞). (2.1)
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=⇒ F (x, θ) (n→∞),
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H(x, θ) = 0, x < 0, θ ∈ Θ;









dyH(y, θ), x ∈ IR, θ ∈ Θ;
Pθ(Nn < dnx) =⇒ H(x, θ), n→∞, θ ∈ Θ.
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, t ∈ IR.
M2# +&(6. +& ez = 1 + z + o(|z|) !|z| → 0"# + 12 78














r(1 − p) + p
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r(1 − p) + p + o(p)
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=⇒ Pγ(x) (n →∞),
	
     <<
 Pγ(x) > . !   	?    γ )& 
0 0)
Pθ(Nn < dnx) =⇒ Gγ/2,γ/2(x), n→∞, θ ∈ Θ.
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, x ∈ IR. (3.1)
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, q ∈ IR,
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)(1 + (q − 1)x2)−1/(q−1), x ∈ IR.
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/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8
 + +&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P(Mp,r = k) = E exp{−Ur,p/(1−p)}
Ukr,p/(1−p)
k!
, k = 0, 1, 2, . . . ,
 Ur,p/(1−p) h &/. &/# 2H-. 228+&  +28
2 72 r  +22 29? p/(1− p) ' ?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+&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/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2 
P(Mp,r = k) = Ckr+k−1p
r(1− p)k, k = 0, 1, 2, . . . , (4.1)
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/ &8
/ &/ Mp,r# 2H- +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# +2 
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2 6/H u# # +? 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 &6$ &8
/ &/ Mp,r# 2 +&/2 &6$H $&( ?2&(
<B   
&/ &/ Np,r  +22 r  p  M2 ?2. 2+
p → 0 !H-. +22( &. @ <"  r → 0 &. Np,r  P2r(x)
 6  &/. 2+ &. Ur,p/(1−p) 
  ( .  &/ &/ Np,r#  9# 8
22 &/H &/ Mp,r = Np,r − 1# 2H-H +& !B <" 
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, |z| ≤ 1,
 p ∈ (0, 1) q +6.-. 7$. 6  62 &72/
+& :9
P(Z1 = k) =
(1− p)k
k log p
, k = 1, 2, . . .
!2 m<Dn" ( N h &/. &/# 2H-. +&  
+22 μ > 0# 62.  &/0 &/ Z1, Z2, . . . &12
S = Z1 + . . . + ZN .
& N = 0#  +&2 S = 0 
)1 +6( !2 m<>n# m<<n"# /  2 &/ /& qn  +&









p(z)− 1)}, |z| ≤ 1,

qn = Cnn+r−1p
r(1− p)n, n = 0, 1, 2, . . . ,

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9H !B D" 
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 $ +& 22 &8
/ /& 620  +&0 &/0 &/#  8
 &2 2H &72/ +&  +22 p#  /&
&20 2 + +&  +22 μ = r log 1p   M2
?2 9 r < 1 +&..# & μ < log 1p #  +& (H8
  γ = 2r → 0 21 +(  / 2+/ ++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+ p→ 0 
	
     <E
A %546&6"%<'= BCC<6#&%67 B<##'8'6$D &>&<
 M2 6& 2 +22  . 6  M
$.  72&2 ?02 &. &(9 6&( 
( X1, . . . , Xn h 62  +&o ?&H.# 28
H- 7$H +&. F (x − θ), θ ∈ IR# +/o2 7$. +&.
F (x) 6# 22/  ?& +&1&( +&(H
F (x) + F (−x) = 1, p(x) = F ′(x) > 0. (5.1)
22 6/ $. +2  θ  M $&(H ?2 28
( M $ δn = δn(X1, . . . , Xn)#  ( # / + 0
a ∈ IR
δn(X1 + a, . . . , Xn + a) = δn(X1, . . . , Xn) + a. (5.2)
 $ +&(62 $ +2  .&.H. M8
2 &( # +2# # ?/. 2 & &H?
69  +.0   22 #  $ K8
22# / $ 2G2&( ++?. 1 M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/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p(Xi − θ) dθ
. (5.3)
 M $# .&.H-. M&2 +  $#  +&# .8
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/&22  +&.H  2 /  
 &(92 2 ?2 2( 2+/ +0 !+ n→∞"
 2+/ 2&( +&&( M0 $ δnA
√
n (δn − θ) =⇒ N (0, σ2), n→∞, (5.4)
 =⇒ 6/ &?H 02(#  N (μ, σ2) 2&( +&  28
2/2 12 μ  + σ2 
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 / 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 o2 +.  @
01 	1 G.. !q" !2 m<En#  @>E8@>=" 
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0 +&&( 2+/ 2&(0 M0 $
δn,1 = δn,1(X1, . . . , Xn)  δn,2 = δn,2(X1, . . . , Xn)
√
n (δn,i − θ) =⇒ N (0, σ2i ), n→∞, i = 1, 2, (5.5)
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 +&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?&H m = m(n) # /?
√
n (δm,2 − θ) =⇒ N (0, σ21), n→∞, (5.7)
<F   
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 δn,2 ?. +2 ne12 ?&H8
 # & e12 > 1#  $ δn,2 2+/ 01 $ δn,1 
&/ e12 = 1 M $ 2+/ M& 
	& 2+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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 ?& ?-
&  !2 m<En#  2 E D D#  @>="
nq (δn,i − θ) =⇒ κiT, n→∞, i = 1, 2, q > 0, (5.9)
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 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 2M δ∗n !2 !E @""  ?0
m<=n# m<Cn +6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 M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√
n (δ∗n − θ) =⇒ N (0, I−1), n→∞, (5.11)
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n ≥ 1 $ !E <B" 2  1 +&#   &( ?&H 
 +( +&/. ?& /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 !2 m<Bn" 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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 ? 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. F (x) .&.. ?/. 2
Mn =
{
X(m), n = 2m− 1,
1
2 (X(m) + X(m+1)), n = 2m,
(6)
 X(1), . . . , X(n) h $ .# + + ? X1, . . . , Xn 
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  &(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+2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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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(90 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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0 ?&H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 /o0 0
L¯n =
X([nα]+1) + · · ·+ X(n−[nα])
n− 2[nα] (5.17)












cin = 1, cin = 0, + i ≤ [nα]  i > n− [nα],
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 (X(i) + X(j))/2 
 01 q $ !E <F" h !E <J" 2 ?( +&(6 &8
H- 6&(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Xn 
  ?  ? . !?   F (x−θ) # @
A 0 F (0) = 1/2  . !   F (x)   	 p(x) > 0
H √
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  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 F (x−θ) # A
0 0 < α < 1/2  . !   F (x)  
  
  ? 0 ?  	 p(x) = F ′(x) > 0 HI
D
√











0 x(1 − F (x)) dx
(1− 2α)2 , (5.21)
F (ξ1−α) = 1− α.
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√
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γ Γ((γ + 1)/2)
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√





, γ → 0. (6.3)
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Fγ(x) = 1− xγ
γ/2 Γ((γ + 1)/2)
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√
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pγ(x)



























Γ(t + 1/2) Γ(p− t− 1/2)
Γ(p)









· Γ(3/2) Γ((γ + 2)/2)
Γ((γ + 5)/2)
. (6.9)
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Γ((γ + 2)/2) =
γΓ(γ/2)
2
, Γ((γ + 5)/2) =
(γ + 3)(γ + 1)Γ((γ + 1)/2)
4
(6.11)
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π (γ + 2)Γ((γ + 2)/2)
(γ + 3)(γ + 1)Γ((γ + 1)/2)
.
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Γ((γ + 1)/2)√
π Γ((γ + 2)/2)







1 − γ log 2 + O(γ2)
)
.
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π Γ2((γ + 2)/2)
γ Γ2((γ + 1)/2)
∼ 1
γ
, γ → 0. (6.14)
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C
σ2w =
4π Γ4((γ + 2)/2) Γ2(γ + 1)
3γ3 Γ4((γ + 1)/2) Γ2(γ + 1/2)
∼ 4
3γ3π2
, γ → 0. (6.15)





4 Γ2((γ + 2)/2) Γ2(γ + 1)
3γ2 Γ2((γ + 1)/2) Γ2(γ + 1/2)
∼ 4
3γ2π2
, γ → 0. (6.16)








(γ + 3)γ Γ2((γ + 1)/2)
(γ + 1)π Γ2((γ + 2)/2)





3γ3(γ + 3) Γ4((γ + 1)/2) Γ2(γ + 1/2)









0 x(1 − Fγ(x)) dx









, γ → 0, Fγ(ξ1−α) = 1− α, (6.19)








, γ → 0,

































, γ → 0.
(6.21)
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ξ1−α → ∞, γ → 0, (6.22)




+ x pγ(0) +
x2 p′γ(θx)
2
, θ ∈ [0, 1], (6.23)
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π Γ((γ + 2)/2)
, p′γ(x) = −






≤ 0, x ≥ 0.
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Fγ(x) ≤ 12 +













→ ∞, γ → 0. (6.24)
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0 x(1 − Fγ(x)) dx






1 + γ(γ+1)(γ+2)(γ+x2) + rγ(x)
)
dx
γ(1 − 2α)2 .
(6.26)
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x2 pγ(x) dx =
γ2 Γ((γ + 1)/2)
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, p = 1/2 (6.28)
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γ/2 Γ((γ + 1)/2)























− γ Γ((γ + 1)/2)
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γ2(γ + 1)(γ + 3)Γ((γ + 1)/2)
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√
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σ2l =
2ξ1−αγγ/2 Γ((γ + 1)/2)
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α =
ξ1−αγγ/2 Γ((γ + 1)/2)
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Γ((γ + 1)/2) = Γ(1/2) +
γ Γ′(1/2)
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Γ′(1/2) = −√π (2 log 2 + C), Γ′(1) = −C, Γ(1/2) = √π, Γ(1) = 1, (6.40)
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1 + 8 γ log 2 + O(γ2)
)
, γ → 0.
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